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ABSTRACT. $A$ . $S\subseteq \mathcal{P}(A)$ $\mathcal{P}(A)$ gtationary ,
$f:[A]<uarrow A$ $x\in S$ $x\neq A$ $f^{u}x\subseteq x$
. $\mathcal{P}(A)$ , $A$ uncountable crdind $\lambda$ $\mathcal{P}(\lambda)$ stationary
8et : $S\subseteq \mathcal{P}(\lambda)$ stationary , regular uncountable
cudinal $\kappa\leq\lambda$ $\{x\in S:x\cap\kappa\in\kappa\}$ $station\alpha y$ . , $S$ $\kappa$
stationary set .
1.
, $A$ , $\mathcal{P}(A)$ stationary 8et :
Deflnition 1.1. $A$ . $S\subseteq \mathcal{P}(A)$ $\mathcal{P}(A)$ stationary ,
$f$ : [$A|<\omegaarrow A$ , $x\in S$ $x\neq A$ $f^{u}[x]<w\subseteq x$
.
, Woodin stationary tower forcing ationary
(stationary tower forcing Larson [10] ): Woodin
stationaxy $\{A\}$ $\mathcal{P}(A)$ stationary set , .
$\{A\}$ stationary , $\{A\}$
. $\{A\}$ stationary .
, $\{A\}$ stationary , $A$ $\mathcal{P}(A)$ sta-
tionary 8et . , stationary set,
uncountable cadinal $8tationary$ set .
stationary , stationary
:
Rct 1.2. (1) regular uncountable cardinal $\kappa$ $S\subseteq\kappa$ , $S$ (
) $\kappa$ stationary $\Leftrightarrow S$ ) $\mathcal{P}(\kappa)$ stationary.
(2) regular uncountable cardinal $\kappa$, ordinal $\gamma\geq\kappa$ , $\mathcal{P}_{\kappa}\gamma=\{x\subseteq\gamma:|x|<\kappa\}$
. $S\subseteq \mathcal{P}_{\kappa}\gamma$ , $S$ (Jech [8] ) $\mathcal{P}_{\kappa}\gamma$ $\epsilon tationary$
$\Leftrightarrow\{x\in S:x\cap\kappa\in\kappa\}$ $\mathcal{P}(\gamma)$ stationary.
, stationary set .
Fact 1.3. $\kappa$ gular uncountable cardinal, $\gamma\geq\kappa$ .
(1) (Solovay [12]) $\kappa$ stationary set , $\kappa$ stationary set
.
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$(Z)$ (Gitik [7]) $\mathcal{P}_{\kappa}\gamma$ stationary set , $\kappa$ stationary 8et
.
, : $P(A)$ stationary set $S$ , $S$
stationary set ?
Burke :
Fact 1.4 (Burke [2]). $A$ uncountable set . $\mathcal{P}(A)$ stationary set
$stationa\eta$ set . .
, $\lambda$ $\mathcal{P}(\lambda)$ stationary set ,
.
Definition 1.5. $\mathcal{P}(A)$ stationary set $S$ cardinml $\mu$ , Part $(S,\mu)$
: $S$ $\mu$ stationary set .
Theorem 1.6. $\lambda$ uncountable cardinal , $S$ $\mathcal{P}(\lambda)$ stahonary set . $\kappa\leq\lambda$
reyular uncountable cadinal , $\{x\in S : x\cap\kappa\in\kappa\}$ stationary .
, Part$(S, \kappa)$ .
$\mathcal{P}(\lambda)$ stationary set $S$ , regular uncountable cardinal $\kappa\leq\lambda$ {$X\in S$ :
$x\cap\kappa\in\kappa\}$ stationary .
2. ,
, Kanamori [9] . , generic ultrapower $\mathcal{P}(A)$
stationary set Larson [10] .
, $\lambda$ uncountable cardinal, $\kappa$ regular uncountable cardinal
. , $\mathcal{P}(A)$ stationary set $A$
. , stationary set $S\subseteq P(A)$ , $\mathcal{P}(A)$
$P(A)$ ” $S$ stationaxy” .
Reg regular cardinal class .
$A$ $C\subseteq \mathcal{P}(A)$ , $C$ $\mathcal{P}(A)$ club function $f$ : $[A|<\omegaarrow$
$A$ $C=\{x\subsetneq A :f[x]<\omega\subseteq x\}$ . club strong club
.
$H_{\theta}$ elementary submod .
ltact 2.1. $\theta$ regular uncountable cardinal, $M\prec(H_{\theta}, \in)$ .
(1) ordinal $\alpha\in M$ $M\cap\alpha\in\alpha$ , $\alpha$ reyular uncountable cardinal
$\forall x\in M(|x|<\alpha\Rightarrow x\subseteq M)$ .
$(l)$ $\beta\in M$ , $ot(M\cap\beta^{+})\leq ot(M\cap\beta)^{+}$ .
( $A\in M$ $\mathcal{P}(A)$ club $C\in M$ , $M\cap A\neq A$ $M\cap A\in C$
.
well-order $\mathcal{M}=\langle B,$ $\in,$ $\ldots$ ) $x\subseteq B$
, $SK^{\mathcal{M}}(x)$ $x$ $\mathcal{M}$ Skolem $H$ .
, ideal non$\cdot$principal proper ideal . $A$ ided
$I$ , $I^{t}$ $I$ dual filter, $I^{+}=\mathcal{P}(A)\backslash I$ . $I^{+}$ I-positive set
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. $X\in I^{+}$ , $I|X$ $\{Y\in I:Y\cap X\in I\}$ . $I|X$ $I\cup\{A\backslash X\}$
ideal .
ideal $I$ , $\mathbb{P}_{I}=\langle I^{+}, \subseteq I\rangle$ generic ultrapower poset . $\subseteq I$





Lemma 3.1. $S$ $\mathcal{P}(A)$ stationary set . $\cup S=A$ .
Lemma 3.2. $A$ $S\subseteq \mathcal{P}(A)$ , :
(1) $S$ $\mathcal{P}(A)$ stationary.
fimction $f$ : $[A]<\omegaarrow[A]<w$ $x\in S$ $x\neq A$ $f[x]<\omega\subseteq x$
.
$(S)\theta$ regular cardinal $A\in H_{\theta}$ , $R\subseteq H_{\theta}$ , $M\prec(H_{\theta}, \in,R)$
$M\cap A\neq A$ $M\cap A\in S$ .
Lemma 3.3. So, $S_{1}$ $\mathcal{P}(A)$ non-stationary set . $s_{0\cup S_{1}}$ non-
stationary .
Lemma 3.4. $A\subseteq B$ .
(1) $\mathcal{P}(A)$ stationary set $S$ , $\{y\subseteq B :y\cap A\in S\}$ $\mathcal{P}(B)$
stationary .
(2) $\mathcal{P}(B)$ stationary set $T$ , $\forall y\in T(y\cap A\neq A)$ {$y\cap A$ :
$y\in T\}$ $\mathcal{P}(A)$ stationa .
Lemma 3.5 (Fodor’s lemma). $S\subseteq \mathcal{P}(A)$ stationary set . hnction
$f$ : $Sarrow A$ $\forall x\in S(f(x)\in x)$ , $a\in A$ $\{x\in S : f(x)=a\}$
stationary .
Lemma 3.6. $\lambda$ singular cardinal . , $\lambda=\{\alpha ; \alpha<\lambda\}\subseteq \mathcal{P}(\lambda)$
non-stationary .
Proof. . $\theta$ uncountable cardinal . Lemma 3.2 ,
$M\prec\langle H_{\theta}, \in\rangle$ $\lambda\in M$ $M\cap\lambda<\lambda$ . Fact 2.1 $\lambda$
regular , .
Lemma 3.7. $S\subseteq \mathcal{P}(\lambda)$ staionary set , regular uncoutable cardinal
$\kappa\leq\lambda$ $\{x\in S:x\cap\kappa\in\kappa\}$ stationa .
Proof. regular $cardinal\theta$ . Lemma3.2 , $S’=\{x\in S:\exists M_{x}\prec\langle H_{\theta},$ $\in$
$\lambda\rangle$ ($M_{x}$ $\lambda=x$)} stationary . $x\in S’$ , $\kappa_{x}\in M_{x}$ $M_{x}\cap\kappa_{x}\in\kappa_{x}$
. $\kappa_{x}\leq\lambda$ , Fact 2.1 , $\kappa_{x}$ regular uncountable cardinal
.
$\{x\in S’ :\kappa_{l}=\lambda\}$ stationary , $\lambda$ regular cardin$a1$ .
$S”=\{x\in S’ :\kappa_{x}<\lambda\}$ stationary , Fodor’s lemma $\kappa<\lambda$
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$\{x\in S’’ :\kappa_{x}=\kappa\}$ stationary . $\kappa$
Lemma 3.8. $\mathcal{P}(\lambda)$ stationary set $S$ f $|S|\geq\lambda$ . , $S$
$\{X\subseteq\lambda: \sup(x)=\lambda\}$ statoionary sub8et $|S|\geq\lambda^{+}$ .
Prvof. cardinal $\mu<\lambda$ $|S|=\mu<\lambda$ . $S$ ,
stationary set $T\subseteq S$ $|T|=\mu$ .
So $:=\{x\in S:|x|\leq\mu\}$ stationary , $|\cup S_{0}|\leq\mu<\lambda$ . $\cup S0\neq\lambda$
, .
So non-stationary , $S_{1}:=\{x\in S :|x|>\mu\}$ stationary .
$|S_{1}|=\mu$ $x\in S_{1}$ $|x|>\mu$ , injection $f$ : $S_{1}arrow$
$\lambda$ $\forall x\in S_{1}(f(x)\in x)$ , Fodor’s lemma :
$(x_{\xi} :\xi<\mu)$ $S_{1}$ enumeration . $f$ $\xi<\mu$ inductuion .
$f|\{x_{\eta} : \eta<\xi\}$ . $\xi<\mu<|x_{\xi}|$ , $f\{x_{\eta} : \eta<\xi\}\neq x_{\xi}$ .
$\alpha\in x_{\zeta}\backslash f\{x_{\eta} : \eta<\xi\}$ , $f(x_{\xi})=\alpha$ .
| , $S \subseteq\{x\subseteq\lambda;\sup(x)=\lambda\}$ . $|S|=\lambda$ , bijection $\pi$ : $Sarrow\lambda$
$g$ : $Sarrow\lambda$ $g(x)= \min(x\backslash \pi(x))$ . Fodor’s lemma
, $\alpha<\lambda$ $\{x\in S :g(x)=\alpha\}$ stationary . $\{x\in S:g(x)=\alpha\}\subseteq$
$\{x\in S:\pi(x)\leq\alpha\}$ , $|\{x\in S:g(x)=\alpha\}|\leq|\alpha|<\lambda$ . .
, $\mathcal{P}(A)$ normal ideal .
Deflnition 3.9. $I\subseteq P(\mathcal{P}(A))$ normal ideal over $\mathcal{P}(A)$ :
(1) $I$ }$h$ Proper ideal over $\mathcal{P}(A)$ .
(2) $x\subseteq A$ $\{x\}\in I$ .
(3) $a\in A$ $\{X\subseteq A:a\not\in x\}\in I$ .
(4) $I$ diagonal union : \langle$X_{a}$ : $a\in A$) $\in AI$ ,
$\nabla_{a\in A}X_{a}=\{x\subseteq A :\exists a\in x(x\in X_{a})\}\in I$.
(4) (4) :
(4) $X\in I^{+}$ $f$ : $Xarrow A$ $\forall x\in X(f(x)\in x)$
, $a\in A$ $\{x\in X:f(x)=a\}\in I^{+}$ .
Definition 3.10. $NSp(A)$ $\mathcal{P}(A)$ non-stationary set .
Lemma 3.11. (1) $NSp(A)$ $\mathcal{P}(A)$ nomal ideal .
(2) $\mathcal{P}(A)$ nomal ideal $\sigma$-complete .
Lemma 3.12. $S\subseteq \mathcal{P}(A)$ stationa . , nchon
$f_{n}$ : $[A]<warrow A(n<\omega)$ , $x\in S$ $x\neq A$ $\forall n\in W(f_{n}[x]<\nu\subseteq x)$
.
generic ultrapower . $I$ $\mathcal{P}(A)$
normal ideal . $G$ (V, $\mathbb{P}_{I}$ )-generic ﬄter . , $G$ V-normal ultrafilter
:
(1) $X\in(\mathcal{P}(\mathcal{P}(A)))^{V}$ , $X\in G$ $(\mathcal{P}(A))^{V}\backslash X\in G$
.
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(2) $X\in G$ $P(A)$ function $f\in V$ $\forall x\in X(f(x)\in x)$
, $a\in A$ $\{x\in X:f(x)=a\}\in G$ .
(1) , $G$ $V$ ultrapower $V[G]$ . Ult(V, $G$) $=\langle V^{*}, \in^{*}\rangle$
$V$ $G$ generic ultrapower . , generic elementary $embedd_{\dot{i}}g$
$i$ : $Varrow V^{*}$ $j(x)=[c_{x}]_{G}$ . $x$ $\mathcal{P}(A)$ constant
function , $[f]c$ $f$ equivalence class (modulo $G$) . ,
formula $\varphi$ \langle V $”,$ $\in^{*}\rangle$ $\models\varphi([f_{0}]_{G}, \ldots, [f_{n}]_{G})\Leftrightarrow\{x\subseteq A:\varphi(f_{0}(x), \ldots, f_{n}(x))\}\in$
$G$ hol&. .
$x\in V^{*}$ , ext $(x)=\{a\in V^{*} :V^{*}\triangleright a\in x\}$ . $G$ V-nomnalty
:
Lemma 3.13. id $\mathcal{P}(A)$ identity map . $ext([id]_{G})=\{.[c_{a}]_{G}$ : $a\in$
$A\}=jA$ .
$I$ precipitous (V, $P_{I}$)-generic filter $G$ , Ult(V, $G$) wen-
founded . $Ult(V, G)$ $we\mathbb{I}$-founded Ult(V, $G$)
transitive collapse \langle$M,$ $\in$) . $[id]_{G}=jA$
.
Foreman [6] disjointing property norni precipitous ideal
:
Definition 3.14. $I$ ideal over $\mathcal{P}(A)$ . $I$ disjointing property ,
$\mathbb{P}_{I}$ antiiain $\mathcal{A}$ , $\{C_{A} :A\in \mathcal{A}.\}\subseteq I^{*}$ $\{A\cap C_{A} :A\in \mathcal{A}\}$
.
lemma [6] .
Lemma 3.15. $I$ $no mal$ ideal over $\mathcal{P}(A)$ .
(J) $I$ $di_{\theta}jointingprope\hslash y$ , $I$ precipitous (V, $\mathbb{P}_{I}$)-generic
$G$ Ult(V, $G$) $V[G$} $|A|^{V}$ .
$()$ $I$ $|A|^{+}$ -saturated , $I$ $d\dot{u}$jointing PmPeny .
$(S)$ cardinal $\mu\leq|A|$ , $I$ $\mu- satumted\Leftrightarrow$ $\mu$ I-positive set
.
, .
Deflnition 3.16. $I$ nomal ideal over $\mathcal{P}(\lambda)$ . regular uncountable cardinal
$\kappa\leq\lambda$ $I$ critical point $\{x\subseteq\lambda:x\cap\kappa\in\kappa\}\in I+$ . cnit(I)
$I$ $\alpha itical$ point .
$\mathcal{P}(\lambda)$ stationary set $S$ , $\kappa$ $S$ critical point $\kappa$ $NS_{\mathcal{P}(\lambda)}|S$
critiM point . crit$(S)=crit(NS_{\mathcal{P}(\lambda)}|S)$ .
crit(I) .
Lemma 3.17. nomal precipitous ideal $Iover\mathcal{P}(\lambda)$ , $\kappa\in crit(I)$ $G$ $(V,P_{I})-$
genenc $\{x\subseteq\lambda : x\cap\kappa\in\kappa\}\in G$ . $i$ $G$ generic
elementary embdding . $i$ critical yint $\kappa$ . , $\alpha<\kappa$
$j(\alpha)=\alpha$ $j(\kappa)>\kappa$ .
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Lemma 3.18. $I$ normal ideal over $\mathcal{P}(\lambda)$ , $\kappa\in crit(I)$ . $I|\{x$ :
$x\cap\kappa\in\kappa\}$ $\kappa$-complete .
Proof. $J=I|\{x : x\cap\kappa\in\kappa\}$ . $\gamma<\kappa$ $\langle X_{\xi} : \xi<\gamma\rangle\in\gamma_{j}$ .
$X= \bigcup_{\xi<\gamma}X_{\xi}$ , $X\in j+$ . $\{x:x\cap\kappa\in\kappa\}\in J^{*}$ , $Y:=\{x\in$
$X:\gamma\subseteq x\}\in I^{+}$ . $f:Yarrow\gamma$ $f(x)$ $x\in X_{\xi}$ $\xi<\gamma$
. $f$ regressive, $\xi^{*}<\gamma$ $\{x\in Y :f(x)=\xi^{*}\}\in I+$
. $\{x\in Y:f(x)=\xi^{*}\}\subseteq X_{\xi}\cdot$ , $X_{\xi}\cdot\in I^{+}$ . .
Lemma 3.19. $S\subseteq \mathcal{P}(\lambda)$ stationary set , $\kappa\in crit(S)$ .
$f:[\lambda]<warrow \mathcal{P}_{\kappa}\lambda$ $x\in S$ $x\cap\kappa\in\kappa$ $\cup f^{u}[x]<w\subseteq x$ .
Prvof. regular cardinal $\theta$ . $\{x\in S :x\cap\kappa\in\kappa\}$ stationary ,
$M\prec(H_{\theta},$ $\in\rangle$ $\lambda,$ $\kappa,$ $f\in M,$ $M\cap\lambda\in S,$ $M\cap\lambda\neq\lambda$ $M\cap\kappa\in\kappa$ .
$s\in[M\cap\lambda|<w$ . $f(s)\in M$ , $|f(s)|<\kappa,$ $M\cap\kappa\in\kappa$
, $f(s)\subseteq M\cap\lambda$ . $\cup f^{u}[M\cap\lambda]<w\subseteq M\cap\lambda$ .
Lemma 3.20. $\lambda$ regular cardinal, $I$ normal ideal over $\mathcal{P}(\lambda)$ . $\kappa\leq\lambda$
$\{x:x\cap\kappa\in\kappa\}\in I^{*}$ , $I$ $\kappa- 8atumted$ . ,
(1) {$x\subseteq\lambda$ : $x$ $\sup(x)$ $\sigma$-club} $\in I^{*}$ .
(2) ) stationary set $E\subseteq\{\alpha<\lambda : cf(\alpha)=\omega\}$ , { $x\subseteq\lambda$ :
$E \cap\sup(x)$ $\sup(x)$ $\epsilon tationa\eta$} $\in I^{*}$ .
Proof. $(V,\mathbb{P}_{I})$-generic $G$ , V[ . $I$ $\kappa$-saturated $\lambda\geq\kappa$
, $I$ precipitous . $j$ : $Varrow M$ $G$ generic elementary
embedding .
$I$ asaturation , $M$ V[ $\lambda$- . , $\{x; x\cap\kappa\in\kappa\}\in G$
$i$ critical point $\kappa$ . , $M$ $\kappa$ $i$
critical point .
(a) ordinal $\alpha$ , $(cf(\alpha))^{V[G]}=\omega$ $(cf(\alpha))^{M}=(cf(\alpha))^{V}=w$.
(b) ordinal $\alpha$ $(cf(\alpha))^{V}=w$ , $j( \alpha)=\sup(j^{u}\alpha)$ .
(1). $j^{\alpha}\lambda$ $\sigma$-closed . , $a\subseteq j\lambda$
$ot(a)=w$ . $b=j^{-1}a$ . $ot(b)=\omega$ . $\alpha=\sup(a)$
$\beta=\sup(b)$ . V[ $cf(\beta)=w$ , $V$ .
$\beta<\lambda$ . $j( \beta)=\sup(j^{u}\beta)=\sup(jb)=\sup(a)=\alpha$ , $\sup(a)\in j\lambda$
.
(2). stationary set $E\subseteq\{\alpha<\lambda : cf(\alpha)=\omega\}$ . $j(E) \cap\sup(j^{u}\lambda)$ stationary
in $\sup(j\lambda)$ . $\mathbb{P}_{I}$ $\kappa- c.c$ . , $E$ V[ $\lambda$
stationary set . $j(E) \cap\sup(j\lambda)$ stationary , $\sup(j\lambda)$
$\sigma$-club $C$ . $j\lambda$ $\sigma$-club , $C\subseteq j\lambda$ . $D=j^{-1}C$
. $D$ $\lambda$ unbounded . $E$ stationq , $\alpha\in E$ $\alpha\in\lim(D)$
. $j(\alpha)\in j(E)$ . , $\alpha\in\lim(D)$ $C$ $\sigma$-club ,
$\sup(j\alpha)\in C$ $\sup(j^{u}\alpha)=j(\alpha)\in C$ . $j(\alpha)\in j(E)\cap C$ .
, projection ideal .
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Deflnition 3.21. $I$ normal ideal over $\mathcal{P}(A)$ . uncountable subset $B\subseteq A$
$\{x\subseteq A :x\cap B\neq B\}\in I^{*}$ , Projection ideal of $I$ onto $B$
$Y\subseteq \mathcal{P}(B)$ :{X $\subseteq A$ : $x\cap B\in Y$} $\in I.$ $p_{B}(I)$ projection
of $I$ onto $B$ . $p_{B}(I)$ normal ideal over $\mathcal{P}(B)$ , $I$
$\mu$-saturated $p_{B}(I)$ $\mu$-saturated .
4.
Theorem 1.6 . . , $\mathcal{P}(\lambda)$
stationary set $S$ Part $(S, \kappa)$
. $\mathcal{P}(\lambda)$ normal ideal saturation ,
ideal measu-re one set .
, .
Proposition 4.1. $S\subseteq \mathcal{P}(\lambda)$ stati onary set . $\kappa\in crit(S)$ ,
:
(1) $|S|=\lambda$,
(2) $\lambda$ $cf(\lambda)<\kappa$ singular carvlinal $\forall\gamma<\lambda(|\{x\cap\gamma:x\in S,\gamma\in x\}|\leq\lambda)$
.
Part $(\{x\in S:x\cap\kappa\in\kappa\}, \kappa)$ .
Pfoof. $S$ $x\in S$ $x\cap\kappa\in\kappa$
.
(1) . bijection $\pi$ : $Sarrow\lambda$ . $x\in S$ , $S_{x}=$
$\{y\cap x:y\in S,\pi(y)\in x,y\cap\kappa<x\cap\kappa\}(\subseteq \mathcal{P}(x))$ . $T_{1}=\{x\in S$ : $S_{x}$ $\mathcal{P}(x)$
non-stationary} . $T_{1}$ stationary .
Claim 4.2. $T_{1}$ stationary.
Proof of Claim. $f$ : $[\lambda]<\omegaarrow\lambda$ . $X\in T_{1}$ $f[x]<\omega\subseteq x$
. , function ($f_{n}$ : $n<w\rangle$ $n<w$ induction .
(1) $f_{0}=f$ .
(2) $f1$ : $\lambdaarrow[\lambda]<w$ : $\alpha<\lambda$ ,
(a) $\pi^{-1}(\alpha)$ , $fi(\alpha)$ $[\pi^{-1}(\alpha)]<\omega$ $s$
$f_{0}(s)\not\in\pi^{-1}(\alpha)$ .
(b) $\pi^{-1}(\alpha)$ $fo$ , $f_{0}(\alpha)=0$ .
(3) $f_{2}$ : $\lambdaarrow\lambda$ : $\alpha<\lambda$ ,
(a) $\pi^{-1}(\alpha)$ $f1$ , $fi(\alpha)$ $\pi^{-1}(\alpha)$ $\beta$
$f1(\beta)\not\subset\pi^{-1}(\alpha)$ .
(b) $\pi^{-1}(\alpha)$ $f1$ , $f_{2}(\alpha)=0$ .
(4) $n>1$ , $f_{n}$ $dom(f_{n})=\lambda$ .
$f_{n+1}$ : $\lambdaarrow\lambda$ : $\alpha<\lambda$ ,
(a) $\pi^{-1}(\alpha)$ $f_{n}$ , $f_{n+1}(\alpha)$ $\pi^{-1}(\alpha)$ $\beta$
$f_{n}(\beta)\not\in\pi^{-1}(\alpha)$ .
(b) $\pi^{-1}(\alpha)$ , $f_{n+1}(\alpha)=0$ .
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Lemma 3.12 , $x\in S$ $x$ $f_{n}$ . $x^{*}\in S$
, $x^{*}\cap\kappa$ . , $y\in S$
, $y\cap\kappa<x^{*}\cap\kappa$ $n<w$ $y$ . $x^{*}\in S$
, $S_{x}$. $\mathcal{P}(x^{*})$ non-8tationary . $x^{*}\in T_{1}$
$f[x^{*}]<w\subseteq x^{*}$ . $y\in S$ $\pi(y)\in x^{*}$ $y\cap\kappa<x^{*}\cap\kappa$ . $n<w$
$y\cap x^{*}$ $f_{n}$ . $x^{*}$ ,
$n<w$ $y$ $f_{n}$ . , $y$ .
$s=f_{1}(\pi(y))$ . $fi$ , $s\in[y]<\omega$ $(s)\not\in y$ . $\pi(y)\in x^{*}$
, $s\in[x^{*}]<w$ . $s\in[y\cap x^{*}]<w$ $f_{0}(s)\not\in[y\cap x^{*}]<w$
. , $n<\omega$ , $y$ $f_{n}$ $y\cap x^{*}$
$f_{n}$ . $\square [Claim]$
$\ovalbox{\tt\small REJECT}$ stationary . $x\in T_{1}$ , $g_{x}$ $:[X]<\omegaarrow x$ $x$
function . ,
Paxt $(T_{1}, \kappa)$ . Part $(\{x\in S:x\cap\kappa\in\kappa\}, \kappa)$ .
Claim 4.3. $s\in[\lambda]<w$ $|\{\alpha<\lambda;\{x\in T_{1} :g_{x}(s)=\alpha\}$ $\mathcal{P}(\lambda)$ stationary
$\}|\geq\kappa$ .
Proof of Claim. . $s\in[\lambda]<w$ , $z_{\epsilon}=\{\alpha<\lambda$ : {$x\in T_{1}$ :
$g_{x}(s)=\alpha\}$ stationary } . $|z_{s}|<\kappa$ . $\alpha\in\lambda\backslash z_{t}$ , club
$C_{s,\alpha}$ $\{x\in T_{1} : g_{x}(s)=\alpha\}$ .
$T_{1}$ stationaxy $\forall x\in T_{1}(x\cap\kappa\in\kappa)$ , Lemma 3.19 $T_{1}’=\{x\in T:\forall s\in$
$[x]<w\forall\alpha\in x\backslash z(z_{\ell}\subseteq x\wedge x\in C_{\epsilon,\alpha})\}$ $station_{\mathfrak{U}}$ . $x,$ $y\in T_{1}’$ $y\cap\kappa<x\cap\kappa$
$\pi(y)\in x$ . $y\cap x\in S_{x}$ . $s\in[y\cap x]<\omega$
$\alpha:=g_{x}(s)\not\in$ $\cap x$ . $z_{s}\subseteq x$ $\alpha\not\in z_{l}$ . $x\in C_{\epsilon,\mathfrak{a}}$ ,
$C_{\epsilon,\alpha}$ . $\square [Claim]$
(2) (1) . ordinal \langle $\lambda_{t}$ :
$i<cf(\lambda))$ $\lambda$ . $x\in S$ $x\cap\kappa\in\kappa$ , $NS_{\mathcal{P}(\lambda)}|S$
$\kappa$-complete. , $x\in S$ $\{\lambda_{i} :i<cf(\lambda)\}\subseteq x$ .
$\overline{S}=\{x\cap\lambda_{i} : x\in S,i<cf(\lambda)\}$ . $|\overline{S}|=\lambda$ . bijection $\overline{\pi}$ : $\overline{S}arrow\lambda$
. $x\in S$ , $S_{x}=\{y\cap x:y\in S, y\cap\kappa<x\cap\kappa, \forall i<cf(\lambda)(\overline{\pi}(y\cap\lambda_{i})\in x)\}$
. (1) , $T_{2}=$ {$x\in S$ : $S_{x}$ is non-stationary in $\mathcal{P}(x)$ } stationary
.
Claim 4.4. $T_{2}$ stationary.
Proof of Claim. $g$ : $[\lambda]<\omegaarrow\lambda$ . $x\in T_{2}$ $g$ .
(1) , inductive ($g_{n}$ : $n<w\rangle$ .
$g_{0}=g$ . $g_{1}$ : $\lambdaarrow[\lambda]<\omega$ : $\alpha<\lambda$ , $s\in[\overline{\pi}^{-\iota<w}(\alpha)]$
$g_{0}(s)< \sup(\overline{\pi}^{-1}(\alpha))$ $g_{0}(8)\not\in\overline{\pi}^{-1}(\alpha)$ , $g_{1}(\alpha)$ $s$
. $s\in[\overline{\pi}^{-\iota<\omega}(\alpha)]$ , $g_{1}(\alpha):=0$ . $n>1$ , $g_{n}$
with the domain $\lambda$ . $g_{n+1}$ : $\lambdaarrow\lambda$ : $\alpha<\lambda$
, $s\in[\overline{\pi}^{-1}(\alpha)]<w$ $g_{n}(s)< \sup(\overline{\pi}^{-1}(\alpha))$ $g_{n}(8)\not\in\overline{\pi}^{-1}(\alpha)$
, $g_{\mathfrak{n}+1}(\alpha)$ $s$ , $s$ $g_{n}+1(\alpha)=0$ .
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(1) , $x^{*}\in S$ $g_{n}$ , $y\in S$ $y\cap\kappa<x^{*}\cap\kappa$
$y$ $g_{n}$ . $S_{x}$. $\mathcal{P}(x^{*})$
non-stationary . $y\in S$ $y\cap\kappa<x^{*}\cap\kappa,$ $\forall i<cf(\lambda)(\overline{\pi}(y\cap\lambda_{i})\in x^{*})$
. $y$ $g_{0}$ . $s\in[y]<w$ g0 $(s)\not\in y$
. $\{\lambda_{i} :i<cf(\lambda)\}$ $\lambda$ unbounded $\{\lambda_{i} :i<cf(\lambda)\}\subseteq y$
, $\{\sup(y\cap\lambda_{i}) ; i<cf(\lambda)\}$ unbounded . $i<cf(\lambda)$ $g_{0}(s)< \sup(y\cap\lambda_{i})$
. , $s \in[y\cap\lambda_{i}]<wg_{0}(s)<\sup(y\cap\lambda_{i})$ $g_{0}(s)\not\in y\cap\lambda_{i}$
. , $t=f_{i}(\overline{\pi}^{-1}(y\cap\lambda_{i}))\in[y\cap\lambda_{i}]<\omega$ , $g_{0}(t)< \sup(\pi(y\cap\lambda_{t}))$
$g_{0}(t)\not\in\pi(y\cap\lambda_{i})$ . $x^{*}|hg_{1}$ , $t\in[x^{*}]<w$
. $t\in[y\cap x^{*}]<w$ $g_{0}(t)\not\in[y\cap x^{*}]<w$ . , $n<w$
, $y$ $g_{n}$ $y\cap x^{*}$ $g_{n}$
. $\square [Claim]$
(1) , Paxt $(T_{2}, \kappa)$ .
, $\mathcal{P}(\lambda)$ saturation normal ideal , measure one
set .
Proposition 4.5. $\lambda$ regular uncountable cardinal , $\kappa\leq\lambda$ ngular uncountable
cardind . $I$ $no mal$ ideal over $\mathcal{P}(\lambda)$ . $I$ $\kappa$-saturated { $x\subseteq\lambda$ ;
$x\cap\kappa\in\kappa\}\in I^{*}$ , $X\in I^{*}$ $\forall x,y\in X(\sup(x)=\sup(y)\Rightarrow x=y)$
. , $|X|=\lambda$ : $\sup(x)<\lambda$} $\in I^{*}$ .
Proof. $\{\alpha<\lambda : cf(\alpha)=w\}$ stationary subset $\langle E_{\xi} : \xi<\lambda\rangle$ .
Lemma 3.20 , :
(1) $X$ $:=$ { $x\subseteq\lambda:x$ $\sup(x)$ $\sigma- club$ } $\in I^{r}$ .
(2) $Y_{\xi}$ $:=$ { $x \subseteq\lambda:E_{\xi}\cap\sup(x)$ $\sup(x)$ stationary} $\in I^{*}(\xi<\lambda)$ .
$f$ : $\lambdaarrow\lambda$ $f(\alpha)=\xi\Leftrightarrow\alpha\in E_{\xi}$ . $\alpha\not\in\bigcup_{\xi<\lambda}E_{\xi}$ , $f(\alpha)=0$
. $Z=$ { $x\subseteq\lambda$ : $x\in X,$ $\forall\xi\in X(x\in Y_{\xi}),$ $x$ $f$ }
. $I$ nomality , $Z\in P$ .
Claim 4.6. $x\in Z$ $\xi<\lambda$ , $\xi\in x\Leftrightarrow E_{\xi}\cap\sup(x)$ $\sup(x)$ stationary.
Proof of Claim. $x\in Z$ $\xi<\lambda$ . $Z$ , $\xi\in x$ $E_{\xi}$ 8UP(X) $\sup(x)$
stationary . , $E_{\xi} \cap\sup(x)$ stationn& . $x$ $\sigma\cdot club$ , $x$
$E_{\xi}$ . $\alpha\in x\cap E_{\xi}$ , $\xi=f(\alpha)\in x$ . $\square [Claim]$
$\forall x,y\in Z(\sup(x)=\sup(y)\Rightarrow X=y)$ .
. $\xi\in x$ , $E_{\xi} \cap\sup(x)$ stationary . $\sup(x)=\sup(y)$ ,
$\ovalbox{\tt\small REJECT}$ $\sup(y)$ stationary . claim , $\xi\in y$ . .
, $\lambda$ singular . regular
.
Lemma 4.7. $\lambda$ , $\mathcal{P}(\lambda)$ club $C$ :
(1) $x\in C$ , $\sup(x\cap cf(\lambda))=cf(\lambda)\Leftrightarrow\sup(x)=\lambda$ ,
$x,y\in C$ , $\sup(x)=\sup(y)\Leftrightarrow\sup(x\cap cf(\lambda))=\sup(y\cap cf(\lambda))$ .
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Proof. regular cardinal $\theta$ . $C=\{M\cap\lambda :M\prec\langle H_{\theta}, \in, \lambda\rangle\}$ , $C$
club , $C$ .
Proposition 4.8. $\lambda$ singular cardinal $\kappa$ regular cardinal $\kappa\leq cf(\lambda)$
. , $\kappa$-saturated norrnal ideal $I$ over $\mathcal{P}(\lambda)$ { $x\subseteq\lambda$ : $\sup(x)=\lambda,x\cap\kappa\in$
$\kappa\}\in I^{*}$ .
Proof. $I$ $\kappa$-saturated normal ideal $\{x\subseteq\lambda : x\cap\kappa\in\kappa\}\in I^{*}$ .
$\{x ;\sup(x)=\lambda\}\in I^{*}$ . Lemma 4.7 , $C\in I^{*}$ $x\in C$
, $\sup(x\cap cf(\lambda))=cf(\lambda)\Leftrightarrow\sup(x)=\lambda$ . $S’:=\{x\in S$ :
$\sup(x\cap cf(\lambda))=cf(\lambda)\}\in I^{*}$ . , $cf(\lambda)\geq\kappa$ $x\in S’$ $x\cap cf(\lambda)\neq cf(\lambda)$
. projection ideal $J$ of $I$ onto $cf(\lambda)$ . $J$ $\kappa$-saturated nomal ideal
over $\mathcal{P}(cf(\lambda)),$ $\{y\subseteq cf(\lambda) : y\cap\kappa\in\kappa\}\in J^{r}$ , $\{y\subseteq cf(\lambda) : \sup(y)=cf(\lambda)\}\in J^{*}$
. Proposition 45 .
Proposition 4.9. $\lambda$ singular cardinal $\kappa<\lambda$ oegular uncountable $ca$ ‘nal
. $I$ normal ideal over $\mathcal{P}(\lambda)$ $\{x :x\cap\kappa\in\kappa\}\in I^{*}$ . $I$
$\kappa$-satumtd $\kappa\leq cf(\lambda)$ , $X\in I^{l}$ $|X|=\lambda$ .
proposition , Shelah pcf theory . pcf $th\infty ry$
. pcf , Abrahum-Magidor
[1], $Cu\ovalbox{\tt\small REJECT}$gs [3], $C$ $s- Foreman- Ma\dot{\Re}dor[4]$ , Eisworth [51, Shelah [11]
.
$D$ regular cardinal . $\Pi D=\{f$ : $f$ $D$ function, $\forall\mu\in D(f(\mu)\in$
$\mu)\}$ . $D$ proper ideal $I$ , $\Pi D$ $<I$ $\leq I$
:
$\bullet f<Ig\Leftrightarrow\{\mu\in D : f(\mu)\geq g(\mu)\}\in I$ .
$\bullet f\leq Ig\Leftrightarrow\{\mu\in D : f(\mu)>g(\mu)\}\in I$ .
$<I$ $\leq I$ $\Pi D$ partial order . , $<=<\emptyset$ : $f<$
$g\Leftrightarrow\forall\mu\in D(f(\mu)<g(\mu))$ . $\Pi_{D}$ $<I$-increasing, $<I- cofinal$
, $\Pi D/I$ true cofinality . $\Pi D/I$ true cofinaJity
, $tcf(\Pi D/I)$ $\Pi D$ $<I- increasing<I$-cofinal subset .
$I$ maximal ideal , $<I$ total order , $\Pi D/I$ true cofindty
.
$D$ $I$ . $\gamma$ ordinal ($f_{\xi}$ : $\xi<\gamma\rangle$ $\Pi D$ $\leq I$-increasing
. $g\in\Pi D$ exact upper bound for ( $f_{\xi}$ : $\xi<\gamma\rangle$ ( eub) ,
(L) $\xi<\gamma$ $f_{\xi}\leq Ig$ .
(2) $h\in\Pi D$ , $h<Ig$ $\xi<\gamma$ $h\leq If_{\xi}$ .
eub for $(f_{\xi} :\xi<\gamma)$ modulo $I$ : $g$
eub for ($f_{\xi}$ : $\xi<\gamma\rangle$ . $\{\mu\in D:g(\mu)=g’(\mu)\}\in I^{l}$ .
regular cardinal $D$ $x$ , $ar\kappa teristic$ function $\chi_{x}^{D}\in\Pi D$ ,
$\sup(x\cap\mu)<\mu$ $\chi_{x}^{D}(\mu)=\sup(x\cap\mu)$ , $\sup(x\cap\mu)=\mu$ $\chi_{x}^{D}(\mu)=0$
.
regular cardinal $D$ , $D$ , $J_{D}^{W}$ bounded ideal
over $D$ : , $J_{D}^{W}:= \{X\subseteq D :\sup(X)<\sup(D)\}$ .
$s\mathbb{R}$ cardii $\mu$ ,
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$pp(\mu)=\sup\{tcf(\Pi D/I)$ : $D\subseteq\mu\cap Reg,$ $|D|=cf(\mu),$ $\sup(D)=\mu,$ $I$ $J_{D}^{bd}$
maximal ideal over $D$ }.
Fact 4.10. Singular cardinal $\mu$ , $\mu^{+}\leq pp(\mu)\leq\mu^{cf(\mu)}$ .
Fact 4.11 (Shelah [11]). uncountable cofinality singular cardinal $\mu$ f
{ $\alpha<\mu$ : $\alpha$ [ singular cardinal, $pp(\alpha)=\alpha^{+}$ } $\mu$ stationary $pp(\mu)=\mu^{+}$ .
Proposition 49 .
Proof. regular $\mu<\lambda$ , $I_{\mu}$ projection of $I$ onto $\mu$ . $I_{\mu}$ $\kappa$-saturated
normal ideal over $\mathcal{P}(\mu)$ $\{x :x\cap\kappa\in\kappa\}\in I_{\mu}^{*}$ . Proposition 4.5 , $X_{\mu}\in I_{\mu}^{*}$
$\forall x,y\in X_{\mu}(\sup(x)=\sup(y)\Rightarrow x=y)$ $\forall x\in X_{\mu}(\sup(x)<\mu)$ .
$X= \{x\subseteq\lambda;\sup(x)<\lambda,\forall\mu\in Reg\cap x\backslash \kappa(x\cap\mu\in X_{\mu})\}$ . Proposition 4.8
$I$ normality , $X\in I^{*}$ . $X$ $x,y\in X$ $\mu\in Reg\cap x\cap y$
, $\sup(x\cap\mu)=\sup(y\cap\mu)\Rightarrow x\cap\mu=y\cap\mu$ .
Claim 4.12. singular cardinal $\nu$ $\kappa<\nu<\lambda$ , $pp(\nu)=\nu^{+}$ .
Proof. Fact 4.11 , countable cofina $ty$ $\nu$ . Proiection ideal
$I_{\nu}+ofI$ onto $\nu^{+}$ . $I_{\nu}+$ $\kappa$-saturated $\{x :x\cap\kappa\in\kappa\}\in I_{\nu+}^{*}$ . $S\in I_{\nu+}^{*}$
$x,$ $y\in S$ ,
$\bullet\sup(x)=\sup(y)\Rightarrow x=y$ .
$\bullet$ regulax $\mu\in(x\cap y)\cup\{\nu^{+}\}$ $\sup(x\cap\mu),$ $\sup(y\cap\mu)<\mu$ .
$|S|=\nu^{+}$ . $pp(\nu)=\nu^{+}$ , $D\subseteq\nu\cap Reg$ $|D|=w$ $\sup(D)=\nu$
maximal ideal $K$ over $D$ $J_{D}^{bd}\subseteq K$ . $F\subseteq\Pi D$
$|F|=\nu^{+}$ $F$ cofinal in (IID, $<K\rangle$ . $\{\chi_{x}^{D} : x\in S\}$
coffiml $\nu^{+}$ . $\square [Claim]$
unbounded subset $D\subseteq\lambda\cap Reg$ $|D|=cf(\lambda),$ $\sup(D)=\lambda$ , $\min(D)>cf(\lambda)$
. $\mathcal{M}=(H_{\theta},$ $\in,\Delta,$ $\lambda,D\rangle$ . $Y=\{x\in X:SK^{\mathcal{M}}(x)\cap\lambda=x\}$
, $Y\in I^{*}$ .
Claim 4.13. $x,$ $y\in Y$ , sup(x) $= \sup(y)$ $x\cap D=y\cap D$ .
Proof of Claim. $\Delta$-least increasing $b\ddot{\eta}ection$ map $\pi:cf(\lambda)arrow D$ . $x\in Y$ ,
$cf(\lambda)\in x$ $\pi(x\cap cf(\lambda))=x\cap D$ . $x,y\in Y$ $\sup(x)=\sup(y)$
, $\sup(x\cap cf(\lambda))=\sup(y\cap cf(\lambda))$ . $X$ $x\cap cf(\lambda)=y\cap cf(\lambda)$
. $x\cap D=\pi(x\cap cf(\lambda))=\pi(y\cap cf(\lambda))=y\cap D$ . $\square [claim]$
$E= \{\sup(x) :x\in Y\}$ . :
(1) $E$ $\lambda$ singular cardinal .
(2) $E$ $\lambda$ unbounded $|E|=cf(\lambda)$ .
claim , $\nu\in E$ $D_{\nu}\subseteq D\cap\nu$ $\forall x\in Y(\sup(x)=\nu\Rightarrow$
$x\cap D=D_{\nu})$ . $D_{\nu}$ $\nu$ unbounded .
Claim 412 , $\nu\in E$ $pp(\nu)=\nu^{+}$ . maximal ideal $K_{\nu}$
over $D_{\nu}$ $J_{D_{\nu}}^{bd}$ , $tcf(\Pi D_{\nu}/K_{\nu})=\nu+$ :bounded set $d\subseteq D_{\nu}$
$=cf(\nu)$ , maximal ideal $K_{\nu}$ $d\in K_{\nu}^{*}$
.
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$\Pi D_{\nu}$ $<K_{\nu}$ -increasing $<K_{\nu}$-cofinal |J $\langle f_{\xi}^{\nu} : \xi<\nu^{+}\rangle$ . $x\in Y$ , $\nu=$
$\sup(x)$ . $e_{x}\leq\nu^{+}$ $e_{x}= \sup\{\xi<\nu^{+} : f_{\xi}^{\nu}<IC_{\nu}x_{x}^{D_{\nu}}\}$ .
$\mu\in D_{\nu}$ $\sup(x\cap\mu)<\mu$ , $e_{x}<\nu^{+}$ .
} $Z=\{x\in Y :\chi_{x}^{D_{up(ae)}}\}$ eub for $\langle f_{\xi}^{\epsilon up(x)} : \xi<e_{x}\rangle$ } .
Claim 4.14. $Z\in I^{*}$ .
Proof. $W$ $:=Y\backslash Z\in I^{+}$ . $x\in W$ , $\nu=\sup(x)$
. , $\chi_{x}^{D_{\nu}}$ eub for \langle $f_{\xi}^{\nu}$ : $\xi<e_{x}$ ) . $g_{x}\in\Pi D_{\nu}$ $g_{x}<\chi_{x}^{D_{\nu}}$
$\xi<e_{x}$ $g_{x}t_{K_{\nu}}f_{\xi}^{\nu}$ .
$j$ $(V, \mathbb{P}_{I})$-genaxic generic elementary embedding $\mathbb{P}_{I}$-name
. $W1\vdash D_{8Up(j\lambda)}=jD,$ $\forall j(\mu)\in D_{\epsilon up(j^{u}\lambda)}(g_{j^{u}\lambda}(j(\mu))<\sup(j\lambda\cap j(\mu))=$
$\sup(j\mu))$ . $\mathbb{P}_{I}$ $\kappa- c.c$ . ness , $\langle\alpha_{\mu} : \mu\in D\rangle$ $\alpha_{\mu}<\mu$
$W\mathfrak{l}\vdash g_{j\lambda}(j(\mu))\leq j(\alpha_{\mu})$ . $g\in\Pi D$ $\mu\in D$
$g(\mu)=\alpha_{\mu}$ . $W|\vdash gj^{u}\lambda<j(g)|D_{\sup[j^{u}\lambda)}$’ .
$W’$ $:=\{x\in W :g_{x}<g|D_{\epsilon up(x)}\}\in I^{+}$ . $E’= \{\sup(x) :x\in W’\}\subseteq E$ .
$\nu\in E’$ , $\eta_{\nu}<\nu^{+}$ $g|D_{\nu}<K_{\nu}f_{\eta_{\nu}}$ . $\mu\in D$
$\beta_{\mu}=\sup\{f_{\eta_{\nu}}(\mu)+1 :\mu\in D_{\nu}, \nu\in E’\}$ . $|E’|=cf(\lambda)<\dot{m}n(D)$ , $\beta_{\mu}<\mu$
. $h\in\Pi D$ $h(\mu)=\beta_{\mu}$ . $\nu\in E’$ $f_{\eta_{\nu}}<K_{\nu}h|D_{\nu}$
.
$W’\in I^{+}$ $I$ normal , $x\in W’$ $\forall\mu\in x\cap D(\beta_{\mu}\in x)$ .
, $\nu:=\sup(x)$ $h|D_{\nu}<\chi_{x}^{D_{\nu}}$ . $g_{x}<g|D_{\nu K_{\nu}}<f_{\eta_{\nu}}<K_{\nu}h|D_{\nu}<\chi_{x}^{D_{\nu}}$
. $g_{x}<K_{\nu}f_{\eta_{\nu}}$ $\eta_{\nu}<e_{x}$ , $9x$ . $\square [claim]$
. $|Z|\leq\lambda$ .
Claim 4.15. $x,y\in Z$ $\sup(x)=\sup(y)$ , $e_{x}=e_{y}$
$x=y$ .
Proof of Claim. $x,y\in Z$ $\sup(x)=\sup(y)$ $e_{x}=e_{y}$ . $\nu=\sup(x)=$
$\sup(y)$ $\eta=e_{x}=e_{y}$ . $D_{\nu}$ $x\cap y$ unbounded subset .
, $\chi_{l}^{D_{\nu}}$ $\chi_{y}^{D_{\nu}}$ eub for \langle $f_{\zeta}^{\nu}$ : $\xi<\eta$) . eub modulo $K_{\nu}$
, $\{\mu\in D_{\nu} :\sup(x\cap\mu)$ . $= \sup(y\cap\mu)\}$ $\nu$ unbounded . $\mu\in D_{\nu}$
$\sup(x\cap\mu)=\sup(y\cap\mu)$ , $\mu\in D_{\nu}\subseteq x\cap y$ . $X$ ,
$x\cap\mu=y\cap\mu$ . $\mu$ $\nu$ unbounded , $x=y$
6. $\square [Claim]$
, .
Corollary 4.16. $\lambda$ uncountable cardinal $S$ $\mathcal{P}(\lambda)$ stationary 8et .
$\kappa\in crit(S)$ , Part $(\{x\in S:x\cap\kappa\in\kappa\}, \kappa)$ . Part $(S, \kappa)$
.
Proof. . Part $(\{x\in S :x\cap\kappa\in\kappa\}, \kappa)$ , ideal
$I:=NS_{P(\lambda)}|\{x\in S:x\cap\kappa\in\kappa\}$ $\kappa$-saturated .
Case 1. $cf(\lambda)<\kappa$ . regular cardinal $\langle\lambda_{\{} ; i<cf(\lambda)\rangle$ $\lambda$ , $\kappa<\lambda_{0}$
. $J_{i}$ projection of $I$ onto $\lambda_{i}$ . $J_{i}$ $\kappa$-saturated { $y\subseteq\lambda_{t}$ :
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$y\cap\kappa\in\kappa\}\in J_{i}^{*}$ . Lemma 3.20 , $X_{1}\in J_{i}^{*}$ $|X_{i}|=\lambda_{i}$ .
$S’=\{x\in S:\forall i<cf(\lambda)(x\cap\lambda_{i})\in X_{i}\}\in I^{*}$ . $S’$ $S$ stationary subset ,
$\gamma<\lambda$ 1 $\{x\cap\gamma:\gamma\in x, x\in S’\}|<\lambda$ . Proposition 4.1
.
Case 2. $\kappa\leq cf(\lambda)$ . Proposition 4.5 Proposition 4.9 , stationary subset $T\subseteq$
$\{X\in S : x\cap\kappa\in\kappa\}$ $|T|=\lambda$ . Proposition 4.1
Part $(T, \kappa)$ , .
Corollary 4.17. $A$ $\mathcal{P}(A)$ stationary set $S$ Paxt$(S,w_{1})$
.
5.
stationary set $S$ $\kappa\in crit(S)$ Part$(S,\kappa)$ .
$\lambda>\kappa$ $\kappa^{+}$ : Git$ik[\eta$
, inaccessible $\kappa$ stationary $S\subseteq\{x\subseteq\kappa^{+} : x\cap\kappa\in\kappa, |x|<\kappa\}$
Part $(S, \kappa^{+})$ model . :
Question 1. $\kappa<\lambda$ stationary $S\subseteq\{x\subseteq\lambda:x\cap\kappa\in\kappa, |x|\geq\kappa\}$ Part $(S, \kappa^{+})$
$\bm{m}n8isntent$ ? $\kappa=w_{1}$ $\lambda=w_{2}$ ?
;
Eact 5.1. $\kappa<\lambda$ :
(1) $\{x\subseteq\lambda:x\cap\kappa\in\kappa, |x|\geq\kappa\}$ $\mathcal{P}(\lambda)$ stationary.
(2) $\langle\lambda, \kappa\ranglearrow\langle\kappa,$ $<\kappa$).
$\{x\subseteq w_{2} :x\cap w\iota\in w_{1}, |x|=\omega_{1}\}$ stationa Chang’s conjectuoe
.
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